Paracoccidioidomycosis (PCM), caused by Paracoccidioides brasiliensis, is a chronic granulomatous systemic mycosis prevalent in rural areas of Latin America (16) . PCM is routinely diagnosed by culture observation and microscopic detection of yeast cells in clinical specimens (10) and by serological tests, particularly with gp43, a reference P. brasiliensis antigen (17, 18) .
Molecular methods (2, 6, 11, 19) allow the identification of many fungi without the need of culturing. They are rapid, highly specific and sensitive (3) . The molecular identification of P. brasiliensis with primers of diverse origin has been reported (4, 5, 7, 9, 13, 14) . Two specific DNA fragments (0.72 and 0.83 kb) common to and specific for all P. brasiliensis samples are generated when the arbitrary primer OPG18 (Operon Biotechnology) is used (5) . We report specific primers designed on the 0.72-kb fragment, capable of identifying P. brasiliensis DNA from sputum and cerebrospinal fluid (CSF) of PCM patients.
P. brasiliensis DNA (strain Pb73; ATCC 32071) was prepared as described before (5 Primers were designed on the 0.72-kb fragment generated by PCR with the arbitrary primer OPG18 (Operon Biotechnologies) (5). They were as follows: MG2(1)F, 5Ј-GGGATTCCC TAGGCAAACACTTGTGTGA-3Ј; MG2(1)R, 5Ј-GTGCAG TTATCCACAAGCCATATATTC-3Ј; MG2(2)F, 5Ј-GGAGA TGATCTGACGTTAGTACGTGATG-3Ј; and MG2(2)R, 5Ј-ATGCTAATTTATGTCATTCCGCGTCTG-3Ј.
PCRs were carried out in 25-l reaction mixtures with 2. For diagnostic purposes, seven sputa and one CSF sample from PCM patients ( Table 1 ) and three sputum samples from subjects without PCM were tested, undiluted and in 1:5 and 1:10 dilutions. An initial PCR with 5 l DNA and the primer pair MG2(1)F-MG2(1)R was carried out, followed by reamplification (2 l) under the same conditions. Southern hybridization with the specific 0.72-kb probe (5) was carried out according to the methods in reference 15.
To evaluate the method, control sputa were spiked with P. brasiliensis yeast cells (0, 10, 10 2 , and 10 4 cells/ml). Samples were treated according to the methods in reference 8, although modifications were needed. (i) The lysis buffer consisted of 0.1 M Tris-HCl, pH 7.5; 5% sodium dodecyl sulfate; 30 mM EDTA; and both chitinase (from Streptomyces griseus, 1 mg/ml; Sigma, St. Louis, MO) and ␤-glucanase (yeast lytic enzyme, 2 mg/ml; ICN Biomedicals Inc., Aurora, OH) as lytic enzymes to soften the P. brasiliensis cell wall. It was added 1:1 (vol/vol) for 2 h at 37°C and a further 15 min at 100°C. (ii) Centrifugation conditions were modified to 12,000 rpm for 5 min after the potassium acetate step, 5,000 rpm at 4°C for 10 min after the phenol-chloroform extract, and 8,000 rpm at 4°C for 5 min following overnight incubation at Ϫ20°C.
Patients (Table 1) were farmers from rural areas nearby the Valencia Lake, in the north-central region of Venezuela (patients 1 through 7), or Lara State, the central-western region of the country (patient 8). Samples were treated in the same fashion as spiked samples. The project was submitted to and approved by the Bioethics Commission of the Venezuelan Institute for Scientific Research.
DNA from all microorganisms listed above were used for PCR assays with primer pairs MG2(1)F-MG2(1)R and MG2(2)F-MG2(2)R. (2)R] were generated. Southern hybridization (not shown) was positive for the P. brasiliensis amplicon only, confirming the specificities of the designed primers. They had a sensitivity limit of 10 pg (Fig. 2) . The limit for spiked sputum samples was 10 cells/ml. Thereafter, only primer pair MG2(1)F-MG2(1)R was used.
Experiments with serum and blood samples (not shown) were unsuccessful. With the exception of that of patient 2, samples listed in Table 1 generated a well-defined band (Fig. 3 ) visible even at a 1:10 dilution (not shown). Two sputum samples (those of patients 6 and 7) corresponded to previously treated PCM patients who returned to the hospital for presumptive PCM relapse. In both cases, molecular tests were done before clinical and laboratorial results were available. Sputum from patient 6 was positive for P. brasiliensis, while that from patient 7 was not. Clinical and mycological confirmations of both molecular diagnoses were reached at a later date.
So far, P. brasiliensis DNA sequences of potential diagnostic use include some derived from the rat ␤-actin gene (7), the 5.8S rRNA gene and its flanking internal transcribed spacer regions (9, 11, 13) , or the gp43 gene (4, 8) . The primers reported here produced positive identification bands in those patients with a confirmed diagnosis of chronic PCM, reflecting the frequent pulmonary involvement in such cases (12) . Interestingly, in two cases of suspected relapses (patients 6 and 7), our molecular test produced results that preceded, by one or more weeks, information obtained by clinical, serological, or mycological tests. One of these patients (patient 6) turned out to have a PCM relapse, while the other one (patient 7) did not, as correctly predicted by the molecular test.
As for patient 8, he suffered from chronic multifocal PCM, and developed neurological symptoms of impairment, suggestive of an involvement of the central nervous system (CNS). Treatment with amphotericin B diminished mucosal lesions but not the CNS impairment. Our molecular test was able to detect P. brasiliensis in a CSF sample from this patient, although antibody detection and microscopic observation were negative for the presence of the fungus in this sample, as usually reported for CNS PCM (1) . A positive molecular test could avoid a stereotaxic biopsy of the brain for diagnosis and could be useful to follow the treatment of patients with paracoccidioidal CNS involvement. 
